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GRASSHOPPER DESTRUCTION OF RANGELAND GRASSES 
P. S. ~ohnson' 
Department of Animal and Range Sciences 
CATTLE 91 -24 
Summary 
Utilization of leaf material from cool and warm 
season grasses by grasshoppers was determined in 
1987 and 1988. The study was conducted on a Mixed 
Grass Prairie site in western South Dakota near the 
town of Belle Fourche. The principal cool season grass 
was western wheatgrass and the warm season grasses 
were blue grama and buffalograss. Utilization of these 
grasses was evaluated for two grasshopper species, 
Melanoplus sanguinipes in 1987 and Aulocara elliotti in 
1988. 
Grasshoppers were stocked in 0.25 m2 caged 
plots at a rate of 20/m2 (5 per cage) for the grazing 
treatments. Caged plots with no grasshopper grazing 
were the controls. Melanoplus destroyed (consumed + 
waste) 24% of its body weight daily and Aulocara 
destroyed approximately 18%. Forage losses on 
rangelands having a grasshopper density of 20/m2 
would be approximately 134.6 Ib/ac/month for 
Melanoplus and 1 17.3 Ib/ac/month for Aulocara. When 
calculated based on the Soil Conservation Service 
recommended livestock stocking rate of approximately 
2.7 ac/AUM (0.37 AUMIac), Melanoplus consumed (at 
a grasshopper density of 20/m2) 47% 
(363.6 ibl2.7 aclmonth) and Aulocara 41 % 
(316.7 lb12.7 admonth) of the forage required for one 
animal unit on 2.7 ac for 1 month. 
(Key Words: Grasshopper, Utilization, Grazing, Forage 
Destruction.) 
Introduction 
Grasshoppers are widespread, destructive pests 
on western rangelands. During years of high 
grasshopper densities, they may compete very 
effectively with livestock and wildlife for available forage. 
This is of particular concern during dry years when 
forage is in very limited supply. Grasshopper control 
measures can be very expensive and are generally not 
cost-effective when grasshopper populations are low. 
Population levels at which control measures become 
cost-effective have not been established for many areas 
and many grasshopper species. Forage destruction 
rates of grasshoppers on rangeland vegetation must be 
determined in order to have the information necessary 
to evaluate the economics of grasshopper control 
measures. 
A number of studies have been conducted to 
determine rates of forage destruction by grasshoppers. 
Many of these studies have been conducted under 
artificial conditions in the laboratory rather than on 
rangelands. The objective of this study was to 
determine the rate of forage destruction by two 
grasshopper species common to western South Dakota 
under relatively natural rangeland conditions. 
Materials and Methods 
This study was conducted in Butte County in 
western South Dakota on a Mixed Grass Prairie site. 
The study site is a relatively flat area of a pasture 
grazed by cattle in winter. Mean annual precipitation is 
16 inches. Vegetation is dominated by western 
wheatgrass (Agropyron smithill, blue grama (Bouteloua 
gracilis), and buffalograss (Buchloe dactyloides). The 
study was conducted in 1987 using the grasshopper 
species Melanoplus sanguinipes and in 1988 using 
Aulocara elliotti. 
'~ssistant Professor. 
The 1987 grazing trial began July 3 and ended 
August 31. Ninety 0.25 m2 plots were located in rows 
within an area of relatively homogeneous vegetation 
with plots separated by at least 1 m. Thirty plots were 
randomly selected for each of three grazing 
periods: July 3 to July 17, July 17 to August 8 and 
August 10 to August 31. 
The 1988 grazing trial began August 1 and 
ended August 18. Twenty-four 0.25 m2 plots were 
located in rows (plots separated by at least 1 m) within 
an area of relatively homogeneous vegetation near the 
location of the 1987 plots. All plots were used during 
the August 1 to August 18 grazing period. 
Prior to treatment in both years, 15 to 20 
randomly located tillers each of western wheatgrass, 
blue grama and buffalograss were marked within each 
plot by encircling each with a loop of colored plastic- 
coated wire. The length of every leaf on each tiller was 
recorded, from the base of the tiller upward, as was the 
length of each partially grazed area of a leaf and the 
condition of the leaf tip. Tiller density was also 
measured for each species in each plot. Plots were 
randomly assigned to one of two grazing treatments, 
control and grazed. Control plots were protected from 
grazing by grasshoppers during the experiment by 
covering the plots with wire mesh cages. Grazed plots 
were stocked with five adult grasshoppers (20/m2) and 
covered with wire mesh cages. Dead grasshoppers 
were removed and replaced with live individuals on a 
regular basis during each grazing trial. At the end of 
each grazing period, grasshoppers were removed from 
all grazed plots and the leaves of marked tillers were 
remeasured. Average leaf growth for each leaf position 
was calculated for leaves under control cages. 
The relationship between leaf length and weight 
was established for each grass species using ungrazed 
leaves. Leaf weights before and after treatment were 
calculated for leaves in both the control and grazed 
treatments using these equations, incorporating 
expected leaf growth values (based on growth of leaves 
in control plots) for heavily grazed leaves. Leaf weight 
after trial was subtracted from leaf weight before trial to 
yield loss/leaf. These were summed for each tiller, 
averaged across the tillers of a species within a plot, 
multiplied by the density of tillers in each plot and 
averaged by treatment. Total forage utilized (consumed 
and/or destroyed) was then calculated as the difference 
between the average leaf loss from treatment and 
control plots. 
The 1987 and 1988 data were analyzed using 
analysis of variance for a split plot design. In 1987, trial 
period and grazing treatment were main effects, plant 
species was the subplot effect and biomass loss was 
the dependent variable. In 1988, grazing treatment was 
the main effect, plant species was the subplot effect 
and biomass loss was the dependent variable. 
Results and Discussion 
For the 1987 data, significant factors were 
treatment (P< 0.001), date X species (P=0.078) and 
date X treatment X species (P=0.014). For the 1988 
data, treatment (P=0.084), species (P=0.0032) and 
treatment X species (P=0.0012) were significant. 
Grass utilization data for 1987 and 1988 are 
presented in Table 1. The 1987 data indicate a shift in 
preference by the grasshoppers from cool season to 
warm season grasses as the summer progressed and 
the cool season grasses matured. A similar shift in 
preference is typically observed in cattle. No utilization 
of western wheatgrass occurred during the 1 August to 
18 August grazing period in 1988. Grasshoppers 
instead relied very heavily on the two warm season 
grasses. At this time in the growing season, cool 
season grasses are typically very mature while warm 
season grasses may still be growing. 
Utilization by grasshoppers at a densty of 20/m2 
can be substantial. Melanoplus destroyed 
approximately 24% and Aulocara 18% of its body weight 
daily. In 1987, Melanoplus destroyed 127.4 to 152.2 
Ib/ac/month of forage. In August 1988, Aulocara 
destroyed 11 7.3 Ib/ac/month at the same grasshopper 
densty. 
The Soil Conservation Service (SCS) 
recommended stocking rate for livestock on this range 
site is approximately 0.37 AUM1s/ac or 2.7 ac/AUM. At 
a densty of 20/m2. Melanoplus would have destroyed 
approximately 363.6 Ibtmonth and Aulocara 316.7 
Ib/month on the 2.7 ac required to maintain one animal 
unit for a month. This is approximately 47% and 41% 
(for Melanoplus and Aulocara, respectively) of the 
TABLE 1 .  U'l7LIZATION OF NATIVE RANGE GRASSES BY TWO GRASSHOPPER SPECIES 
IN 1987 (MELANOPLUS SANGUINIPES) AND 1988 (AULOCARA ELLIOTTI) 
Utilization Utilization 
Year Period Plant (Ib/ac/month) (lbl2.7 aclmonth) 
1987 July 3 to July 17 Western wheatgrass 94.8 256.0 
Shortgrasses 57.4 155.0 
Total 152.2 41 1 .O 
July 17 to August 8 Western wheatgrass 80.2 
Shortgrasses 47.2 
Total 127.4 
August 10 to August 31 Western wheatgrass 49.8 
Shortgrasses 80.8 
Total 130.6 
1988 August 1 to August 18 Western wheatgrass no use 
Shortgrasses 117.3 31 6.7 
Total 117.3 31 6.7 
forage required by an animal unit on 2.7 ac for a 
month. 
Grasshoppers can compete very effectively with 
livestock for forage, and, during years of severe 
outbreaks. may severely limit the amoun. of forage 
available to livestock and wildlife. The g-asshopper 
species utilized in this study were relativc ly small in 
size. 'The larger species might be expectecl to impact 
forage availability at even lower densities. 
The economic viability of grasshopper control 
measures is a function of a number of factors including 
grasshopper density and associated forage destruction 
rates, value of forages and feeds and cost of control 
measures. Another factor that should also be 
considered before control measures are undertaken is 
the effect of pesticide applications on populations of 
other insect species. Beneficial insects may be 
eliminated along with grasshoppers with many chemical 
applications, and the long term result may be serious 
outbreaks of other destructive pests. 
